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(57) [££)] 

[KB] A*tf>i3*«a«t-cp>4ML&3fc* 
f*. 

[«f*¥ai (A) 2-*iJ^yX>i 
#1 0-2 5S*%, Xtf, (B) ^©MyX^U 
7** 9 0-7 5 S*Xa> Sfc* # U 7'^ yx 
>rfA, attft, (a) flJQft*3g&jK<!)fc&tt. 

(b) 7)V*fr7)V$-VI*A-i b\ (c) 7*^ 
yi>, RtX (d) 7^7JRx^A^D7^h^ 

-1. 2 -S£jtt«©#£T, 3Efc7*^S?X>SM^f 



■is. 




(2) 

1 

mUVMl) (A) itTC&gO. 5-4® 1, 2-# 

u yi > 1 1 z mm n - a*D- >*i§# • 

• • io~2 5S«%, aw, (b) h)vx>mtems. 

(t-cp) t 1 0 0"CC*^SA---ttft (ML) 

U 7*5>X>£±jfc#£*3»|*n -a^>pJ^ • 

• • 9 0-7 5a«%frS&5#U7^vX>:fA 0 
[M#3i2] (A) (D 
SO <D®f&mtfl 7 0-2 1 OtOlBHte^^fc: io 

[W*^3] (a) 3 tt&Rttfc&iMK 

(b) 7;^;U7^5=^a;w K5-f Hfl;^*, 

(c) 7'^yi>, aW (d) 7MJl/7;i/5^^Ai? 

2-fiHrMS©#£T, Il:^yi> 

% n t «#* * w*^ i ~ 2 tie*©# u 

7 , ^yX>^A©Siim 20 
<#*tf *»*S3fcE*o#'J^^x>^AO«jft 

[0 0 0 1 ] 

[»WOMf *tt*»»] ift^cDn-A^-y- 
n -M^>i5j&#fr S&Stf'J 7"* 

$£ffl^fc*U7*^X>rfA, RWaHES^S#»# 

[0 0 0 2] 

#$7;i^X7£fl;£«£^fctfU7**vX>te, - 

-2-»y*^^?y^#U^S?X> (KTSPBt 
IS) (VCR) tfjSD&ftT^ 

5. 

[0 0 0 3] #&Hg4 9- 1 7 6 6 6*&*fcli, 
^ MH»ft/B Ufc S P BSWO/W vT. B Rit^ftOlf 
ifij**«li*S*lT^*. &&BH6 3 - 1 3 2 4^ 

iMRfctt, -7 ^;M»fltftffl^fc S P B^OA-f vT, 
B Ra^#©«iBtt3j«R|*SnT^4. 

[0 0 0 4] *&, fc&¥2 - 6 2 1 2 3*1, #&¥4 
- 4 8 8 1 5 #&Sfc £ t> , mtt B R HUfc so 



2 

[0 0 0 5] Sfc. 3 -4 5 6 0 9 ^ftttt, 

»^#©/W->XBR*», t-cp>3ML-30fc* 

ns^t^B^nTiri*. b^u jy^nKfcsn 

T^3©H, t-cp/3ML#», 2~3g J g©fc©T- 
*50*±S7C**Ol»fiE (00, MJx^7;yiSX7A 

[0 0 0 6] «fH¥ 5- 1 9 4 6 5 8 «^ 
#0/W->7BR!jJ, 3ML-3 0<t-cp<3ML 
+ 3 0tt*Wtt**1-4^^X>^T*D, tfUT" 
^5?X>O*Bf*fiififbO#a«ftt0^7>^**tfnT 

0rfA0 t -c ptt, **, 1 0 0-2 0 0M&T'$> 
9, t-cp/MLH 2~4T&3. 
[0 0 0 7] IyX^U^yl>©MlCiIiL 
Th;UX>^«g (t-cp) (M 
L) ©it (t-cp/ML) t-cptt»P8J 
**T0#^0**^©g§teSf0T*t>T, 
flE©^*^*©* * U 7** yl>l: * ^ Ttt, «■ 
Cr&to-fe, ML#R|-T»tttt) 

fl-Ratt/J^W o *&, t-cp/MLUMLOJia 
5*->^Jl«U^5?X>0»i6aEftJt«t«»^k:»* 
£bTfflV>&ft3 (t-cp/ML^SHg, 

[0008] n^flc^^-ftoftaaj^-toffioffla 

itJi»*t), «tt)Jft^t-cp, .tOiSE^t 
-c p /ML #*»&tt*C: 
[0 0 0 9] ±E©*^#C^>^i»li2 
0 0"C#ififc:3Sii*S*K- (DSC) 0!Rjfttf-^S#b 

[0 0 10] ±E©a£#£»3fit*S£E££ 
bT, ffil»«^t***ttaif0**S**atSfflVi* 

[0 0 11] i*->*-l, 4lIO#'J^yX>*# 

[0 0 12] «K8ft*3«E04*ft^**ffl^ 
&&BS4 7 - 1 4 7 2 9*|&*fc 
te, ©*U£Atf**yx-h3©EJW*S3*&Ji© 
^%t©^vy^;i/7;y5X7AA^ H^© 
7KA'7Jl'SZ')A/W F^-f F^NU7;y+;!/7;> 
5X7Aid)xg 1 ;i/7;i/5X7A^^n7-r F*07;i' 

^7;u5x7AA7-r K^6&-Btt»*^*nT* 



3 

[0 0 13] Sfc, 3-6 4444#&«KU 

ft±S7C*0*;^+->U- K #$7 XtfAStf 
;H &4W4-2 6 0 l^fSH 

^r*Any>sii»^6»:aj»ttE3R, #H¥7-2 6 
8 0 1 3^*ntt#±aott, nHittSffiiMiitt 

4#4i¥3 - 2 2 8 8 7 *f A 
[0 0 14] 

[38w**#ftb«t5t-r-5»n3 tab 

5, A*tf>Ttf*a5#t-cp>4ML&***lN5# 
U^y>iAl^#, *®«ifi;#ft, t&fc£, Hffi 
3 *A*ft-&**©fi^jtt«*ffl HT« # 
U7°3*vX>ftj«?SttT§BfiU §l*«lr>T, 1,2- 

[0 0 15] 

t»H**ft-r*fc»0*ft] *58Ett, (A) jiTClfi 
SO. 5~4©1, 2-#U7*37> 5 X>ft±/&#i:tS 
Mn-AW>W- • • 10~2 5fi*%, X 

tf, (b) h;ux>«FStt« (t -c p) 1 1 o or 

K*W*A-X-tta (ML) i*J, t-cp>4ML 
& * M« ft* Ji* a / W # U 5>x > ft±$# i 
tS»Bn-M^->pJ}g#. • 
6 ft § # U 7*37 yi > ^A fc m t S . 
[0 0 16] £&, *SB9Jtt, X££ftffi»|- (DS 
C) OftJfefflSftU 7 0~2 1 CCOlSBIiiy^l/tf- 
37 ft # b T t» S H t ft ±EO # U 7*3* 5>X > rf A \Z H t 

So 

[0 0 17] *5fiWH, (a) m»S3^/l 

0ffc-&tt, (b) 7MM'fHD7H=!>Aft6 

ft, (c) 7"^yi>, su* (d) 7;i/^;i/7;u5xC7 

A3?n^ FftfU&bT!#SftS«£ftffl^T, 7*3^ 
X>fta-&$#, f»6tlfc»^»«0#ftTT, 

>*fi^t*rtft«ftttt-5*U^5?X>0»jjS^ 

[0 0 18] S££#ar*tt*£lkT 
fi5Ci*«F*i"r*±EOJ]*U^^X>=fAO«ifi 

[0 0 19] #5EH0^J7**5>X>:JAtt, »»n- 

So 

[0 0 2 0 ] »Bn-^*-3->^jS»tt, is>i?*9i? 

■9i?*v!7-l, 2-^U7*^^X>ft±g«jittS 

3p>J7*^^X>ft±BE^tfSfeOT?**. W 



(3) 

4 

n-s\*V>\Zn]®tel&ft\Z. 1, 4-#U7* 

* S>X > ft t * t> ffl T * S . 
[0 0 2 1 ] »»n-^U->^»»Oil^tt, 1 0~ 

1 0S*X«fct)/|>ftVit, #U7**5?X 

* vX> :JA®E£*M L tfffi < ft 0 t£\ DPItt fcJt 
#±CS. 'ES»j tit. ^U7^vX>a*A 

io *Wi£0#U:7*^x>:JAfcffi05?x>*:fAi£E 
^bfed , A?M%t*-^>7^^37^7°D-fe7;^ 

;k m»ja*fts^bfc'bosiri5. 

[0 0 2 2] Wn-^D->Mi, rh5U>* 
Tl 3 CCTMSLfcttftrott^SfUfbfcaTcttft© 

»Stt4#y 7*37 vX>rfAOSiS^#ft, BJBEfett^ 
<STt4iV»3nH**fiC-5. -yj, il7C*AS^4ft^ 
20 »Kn-A^-y->^^H»)in-A^-y->pJ 

bB<ftS0T, #U73*vX>^A0Jnift^»3\tt 

**firt s i h *> mmnflSc. b 5 o 
[0023] tomn-^tt^mMz, mm¥-i%ft=? 

ff*b<«3 0^~l 0 O^OIBHT**. X, 
fia^^M (Mw) tSt^^* (Mn) ©JfcM 
w/M nli2-5T?*4: t * b V>. S*¥i%fl^F 
**«±E«H J: 0 /h£ ft S, ftS U 7*3* vx 

> =f A ©» & tttfBfc t s t ^ 5 m H«t£ b * o , 

30 mm¥-i5ft^ms±imm£Q*%^m&iz, @s^»© 

A-x-ttftji«tt < ft D il*. SDI^Slilft i 

r^s^e^So E'&^Aowfttt'baEftt*. 
[0024] 3Efc, »mn-^^->sj»mt, ^ng 
#©h;>x>»«tt« (t-cp) tA-x-*s« (M 

L) tifi. t-cp>4MLftSM#ft^bT^-5Jl 

So wsra-A-x-ttfto*^, h;px>»«*s«3jj 

t tt#R«®*£fc h^x 
t ^ 1 1 tt»«t«0/h3 ft i t ft^tOT^ 

So ±Eow«*»!fcti, mmm, m*?*?** ?i 

[0 0 2 5] tit, ±fB©A+it>^ (A) 
£?£b<te, JEt 1 7 0~2 1 OICOlBHfcDSCOR 
itffl^^37*7*;l'b°-37ftWbT^So — IzC gfi*^ 

^•Vft^'rojoStt, 1 7 5*CftifiTff3ftv». A^-y->^ 

so m (A) )S#^*0 2 0 CCfitifiOiHjSttfek:, 1 
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7 5"Cf«tjfiK:»J©!RJfefc:-^*^UT^Sitfc«tt), 
[0 0 2 6 ] &Tf> *5BM©jKU^i?x>^©»a 
[0 0 2 7] XgM^ftitt, 1, 3-^yI>51 

4-a^LTSv7>-i, 

2*-&S-a-*iV»5t>OT»*. 1, 4-M£«S£b 
Ttt, (a) AI*llft*3;K&jI<Z>fl:&«K (b) 7;Mr 
J1/7;USX7A/W F7-f (c) ^-/i 

X £tf (d) 7)V=¥)V7)V5.=.^Ai;ny-( FSJ&jfc 

[0 0 2 8] ±«E0tt»*<D (a) ric#T**fl»fcS 

•fSM^T&D, 9>^>*3?!l7C*, 7£3 1 X7A^iJ 

<7A, 7>*X # KUx^AXttZLshSOStettT* 

[0 0 2 9] ffl»**3«£M©fls£toiLTtt, H$ 
St3E3K4feJi©*;^>»tt, 7;lO^+K F> j3 — 
y-h>^#, U>«*SfcEU>«*&£T*»5, *T 

[0 0 3 0] fflfflft*3;K&Ma#jl'tf>Ktttt, -fi 
£ (RC0 2 ) 3 M (it*, MHAffl*S3«£HT» 
0, Rtt**»l-2 0O«ft**i , P*4. ) TS£ 

[0 0 3 1 ] RH, fijfdXtt^FiSftOT^^STft 

SC02 (ill, 2iRXfi3»OK*S : ?K8^bT^ 

[0 0 3 2] JII)fi»«3KA«©7;i'3*-!J--f Ktt, - 
«5£ (RO) 3 M M*«fctfRH!(|ffi£Hi;T* 

+->»owt lt, 2 -x3^-M^>;i/7;i^*>v 
^w^7;lo*-x xfju^yjkn^y, 7i; + 
•>r tf 7 ;m * 5/*#* & n s . a #t t> , 

[0 0 3 3] mtto&$t3m&m<DB-z?*h>%ft£L 
Ttt, «JB»*3K4t«07-fe5 l ;i'7-bh>, 



(4) 

^7-fehx 7 p ntf^-xhu;i'7-feh>, ;t^u;i'7-fe 

So ^^Tt)7-fe^;i/7-feh>S^X^7-fe?;l/7-fe 

[0034] Ajams 3 ^^g© u >mmx\z%. u >s? 
fljwma 3 fcfcM© (2-x^ 

^l/>^U3-^-p- yx;U7xx;i/) , u>» 
io d-^fWfJW (2-x^;i/A^->;i/) , u> 
It (2-x^a^'>;W (p-yx;>7xx;w , 2 

-X^A^v^^7,^>^y-2- X^A^V 

;k 2-x^;i/A^xj^x*>^y-2- 

7x-Jk h'X (2-X^;W\**>;W **7^>$L 
H7. (1 -^^;l/A7°^;W *7.7^>^, h'7. (p- 

yx;i/7xx;w **7>r>i6, (i-yfM7"f 
;W (2-x?;i^\*->;W **7^>k, (2-x^ 
;i^*j/;M (p-yx;u7xxjw ^y^ymUE 

20 , u>Kh'T, > 2-x 

fJK+ ->Jl/*:7 * >m=E J - 2 - X^;i/A^ ->;k tf 

x (2-x^a+->;w &7s7 4 >mis.E<owm*. 

[0 0 3 5] JSLtOMjSLfc'f'Tfc. 

*d, $e»HT^v7A©2-x5 1 ;i'-^-y->^^ 

t^y^A©/\-tf7.^iMi*0*M 

[0 0 3 6] Sfc, _LfEfc«cD (b) 7)l*)V7)l5. 
so -7AA-T F7^f Kfl;-&*|tbT«, l/^)V7)V5.~ 
vA/W h% v7°nt°;i/7;l/5X9AA^ F7-f 

F\ y-n-T'fJUfjm^-^'A/W F^'f F, 
y^V7*f^7J^z^7A/W F, y7ir^7 

[0 0 3 7] ±Ej»«*0 (d) 7JWU7;U5 

X7Ai7P7^ FibTtt, v7;^JI/7;U5X7A^7 

□ 7-f F\ ^7;i/+;u7^5X7A7'n-?-r i*ft^os> 

7M^7J^^^AA7-f F, 7;l^7;l^X7A 
-b7,+7D7^F, 7;i/^7;l/5X7A-fe7+7*DV 

io -f F^af®7;v+;>7;i'5x7A-fey;^A7'r F, 7^ 

W7Kz^-/^PM F> 7;i^7;i/SX7A 
y7*D7^ F^©7MJl-7i^^7AyA7^ F**« 
*^fe»nSo ft#«{k^#)<!:LTtt, ylf^7JRx 
^A^y^D^'TF, yiWJR-^Atyy'n? 

-f F, v7"f 1 ;i/7;i/^x7A ; &y^P7^ F\ x^;i/7 

JR-^AtX+i'D^ F, X?^7;i/5X7Av^ 
F, > ? 7xx;i,7;i/^x7AqEy7n7-r F«##tf£> 

nso 

o [0 0 3 8 ] ±EO«lttEOftj«»tt, SI-ntLTH, £t 
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(b) : (a) =1 : 1-1 0 0 : 1 (^EMb) 

(c) : (a) =0. 5 : 1~2 0 0 : 1 (tJWt) 

(d) : (a) =1 : 1~1 0 : 1 (tjl/tt) 

[0039] ±m(Dmmmmj&LTm^zt 

^MSH-l 0^-3 O^fiFSLK 

[0040] a^»«tbTtt, M-y-x 

[0 0 4 1] -»i^^5P^-l, 2-fi^M/«{; 

ft (#&BB4 7 - 1 9 8 9 2^) ^ JlOiattJRfcHfc: 
HU^SlPAfct)© (#4*184 7- 1 9 8 9 

3^) zmfzzttfrzz, 

[0 0 4 2] WTfe, (e) =«fll8*, (f)ff 

*7^s=«>Afb^», (g) jAjPhft^e 

(f) *«7;i/S = 9Aft^*iLTtt, h'J7^*;U 20 
7)V$=.V& J t>&7fr*r)V7frS.-$&9U5'( F, 5? 

itx^n^K. 7;i^;!/7;i/$x7A-te7,^7°n 
V-f Kf tg^. tOtTt, bV7)l*)l7)l5.-y 

A, NUlfTOSZ'JA, FU^DbVl^l^x? 
i» FU 7'^7^5-9 A, F'J^7\^7;i/5x7 

[0 0 4 3] (g) a/Whfc^tttbTtt', iMtn/t 
;>k JWbn^WK iln^h, *JfJH3/tA so 

;H*<f03;t;PNtt^, n;t;i/ h©t*7 7-fe^7-fe F 
^-h^>hiJ^7-t^;l/7-feh^-h, 7-feF@tI?X5P 
jUXfJ^njl/h, AD^'Mtn/tjl/h© F U 7 U — 
;U7^-7 7^ >»#^ F U 7)l*)V7*Z74 

t> b < at: u s?>«#^»tr3 u >«#*©£*££« 

[0 0 4 4] Sfc, ±|H©«f3jP^T, 7^n-;k 
7^rt F, ^rhX i^rJK xFUJk 
F\ 75 F, ilxxfi^SiiPLT, »/£©<Elr>-> 40 

#T*-5. 

[0 0 4 5] fi^SflttbTtt. ^>*X A^p-y->, 

JBK**fl:**& 2®#*ttfc**»#ff * bK 

[0 0 4 6] *»E©#U7*5>X>:JAtt, 

feats'* 1, 4-#V79i?x>ti/>*J*9i;?-y!; 
1, 2 -#U:/*S?x>£giJ*H££bT:fc#, &*© so 



1 , 4 - #u ^yx>ffii^ii:&^©y 
>*J*9>7?-v!7l, 2-^U7^vx>^7l/>F1- 

[0 0 4 7] *5SM©JjfJ^J»X>=fAtt, 
U 7°* > r/A^ffi vT, * U 7** yl > rf A^X 5 1 1/ 
/-^yI>iA, -fV7°I/>r/A, R 

tf35«^*»6&5SA»6atfnfc^&< it> 1 as© 

rJASIE^bfcfl^tbT^i 7 ©^-* M/y F^ 

# 5 . fi b z <Dum \$*mw o# u 7** vx > :ja « 

2 0li%H±tft5It^lJL^. 
[0 0 4 8] 

[0WJ] aToSSflfcitfJfcRflfcSV^ 7^v 
x>=fAfct3^T£HT©ftSB©SB!Stt, *©«t5Kb 

[0 0 4 9] n -^+-9->^*^©3l7c«ift : #ij 73? 
yX>^A2 5 gfc»»n-'V*-if->l 0 0 Oml^TS 
«U *Bn-A^-y->^^ipJjg^i^«tbfe. 

1 0 OilfcJftKU 1 3 OtCilCT^D-TftflE 

JLfc. 

[0 0 5 0] n-^*tf>W*#©M¥3fl«©»! 
3£ : #'J^yX>iA2 5 g £»Jin -A^pit> 1 0 
0 0ml*T»«EU »»n-^*tf>*82-£itHIU 

**>&n-'\*U->&l*3jU n-A+-y->Rl*^S|Hi 
JRLfc. mJRSnfcn-^-y-^RTS^tf F?t Fn 

77>C»*U GPCfcflllrS, JPU^^U^*^ 

i:HLC-8 0 2Al (MmmW^tM) * 7 
A:GMH6 0 0 0, 2 #M?iJ : f" F 7 1 F D 

77> «K«aiEft : 1. 0ml/# agjift 

• • • 4 o<c ®m • • • • 4 -y->7°;!« : 

0. 0 2 5 g/10 0ml -y->7°;i/aA*: 0. 5ml 
[0 0 5 1 ] n-A+it>nJ^©5i7Dffijt : ±12© 

ffiig©fiJ^^^*bfe 0 

[0 0 5 2 ] n-A+-y->Bj^©F;i/X>i§^S 
(T-cp) : ±fE©:££-I?f#Sft£M£n-M 1 +>-> 

^y>7x>7.y-*£glt&2 5t:TiPJj«bfe. 
[0 0 5 3 ] n - A^-y->pJj§^(^SB^#l©A-X- 

j i s -K- 6 3 0 0 nassnTv^as^j* 
[0054] mmmi) 

(nmommi) *mv7?-)V7)v*-v&m K5-r f 

3. 13mmol (n-A+t>i§i2ml) , 7*^y 



(6) 

9 10 

X>3. 57mmol 0/ i? U<\W>VRB) XlXNd * S«l &tf*2 fc*L=&. 

V 3 (^tvAA'-li-f-h) 0. 13mmol [0 0 5 7] (JfclBfcl 5 ~ 8 ) (MK&£l$H<Z)£ff) 

c ^*«) SilSU 2 0WlOMWb 8-ftOA-f *3fcjSLfc*fraf:jfc& 

mmo 1 (n-A^+|->^» SSSJinL-, 2 OMM ftg 3 Rtf*4 fc^Lfc. 

[0 0 5 8] (Hji^9~10) (Af->*fi£BM® 

V)VOJr-Y2V-7\Z, 1, 3-7^yI>2 8. 8 ofcK^tt, jHtWftRHUfc 

6 0 "CT 6 0 ^BlS^bfc. [0 0 5 9] &m 11-13) (M 

(VCRS3t) ±E©->7»^»ftt, XfijtffcKlitl 5 (D^#) 

mg/L. hUx^J^x^AO. 4mg/L, R SB-ftOA-f & 7 H*bfc*#Tfr^fc£t 

D^AVl'h^hx-hS 0mg/L£Jn*.T, 6 0 MJ, £MiflSEI«fcfTofc. /Wv^S^^©|g^ 

"C, 3 0#-Mfll#£fTK BifeOl, 3-^yI>^ ft* 7 8 fc^Lfc. 

•»W?f^l P 2*£L-fc. a^K**fltjfL [0 0 6 0] (A^>*S£<D 

fcfc, l^I^MIlf^Till, *ij^yl> (b) / (a) <D*)Mt<D&W) 

#1 1 5gT*l9, A-X-*i*#5 2 (ML1+4 , 1 *Mi, **Wftn*tefT^&. A-f «>*Jte«#0«* 
0 0*0 20 fc*9Ktf«l 0tejRl,&. 
[0 0 5 5] Mn-AW>^®M«5l 21 [0 0 6 1 ] dWil 1 8 ~ 2 0 ) (A-f ->*3£® 

*X, »»n-^*tf>^*#®££*tt8 8I1XT (d) / (a) 0*;Hfc®IM» 

»Bn-^+-t)->?F»»ttl7C*!ift*«l. 2T i-i©My^I^$, gl ItiLmtffof: 

ao, Dsciz^mmm\zi i wti 9 1. awi, *«««israsinfT^fc. a^^s^^* 

®^;Hi-^t#LT^fc (HI #180 . Min-A JH£gi 

*V>vJ»»\*&---WimW3 5 (ML 1+4 , 1 0 0 [0 0 6 2] WJ2 1-2 3) (A^->*S£© 

■c) , h^x>jgiM*s8 0, iiT^f i^4 0 (a) mammo&m) 

7JT?£D, V7.-1, 4M&<Dm$\t9 8%T*$>otZo fS-ftOA-f *1 3 fcjSUfc*fl=Tff ofc 

[0 0 5 6] CJttflE«l~2) (*««|l-3) (flktt fit^tt, **WftW*K:ffofc. A-fS/7M^«»Ott 
IMBtW©^#) so HS» 1 3 RtX* 1 4 fciSMt. 

MCA-fyXi^S, «lfc*Ufcftfl=Tff^&£t [0 0 6 3] 
fttt, *J609£H«fcfT'3&. A-f [gl] 





Aging Time 


Activity 


Conversion 


Micro Structure 




mln 


(g-PB/mmor-NdJi) 


(%) 


cis(%) 


trans(%) 


viryKSi) 




0 


100 


8.9 


95.4 


2.9 


1.7 




5 


150 


13.3 


96.3 


2.1 


1.8 




30 


792 


70.4 


97.4 


2.0 


0.6 


MUNa 


60 


783 


69.6 


97.8 


1.3 


0.9 


MHN4 


120 


783 


69.6 


98.2 


1.1 


0.7 



^WX^NdV a ^/lf*7AS=W*ll7YK-»*BT?<D«*«f|B 
! /W* V7f£=*jhM Kv-f R DIBALH) = 2 . 4mmol. 
?'$'/rXBD)=3. 75mmol, 

NdV 3 =0. 12mmol, V'lM,7M=W{>Q : HRDEAC) = 0. 36mmol, 



[0 0 6 4] 



[H2] 







MnxlO"* 


MwxiO"* 


Mw/Mn 


T-op 


T- op /ML 




_ 


3.9 


118.6 


30.8 


_ 




mm 




8.9 


137.1 


15.5 






mmm2 


43 


9.1 


92.4 


10.1 


1,163 


27.0 


mmm3 


44 


18.9 


157.0 


8.3 


1,293 


29.4 


mum 


43 


17.1 


135.1 


7.9 


1,149 


26.7 



[0 0 6 5] 



[0 0 6 7] 



[S3] 





Aging Tlmo 


Activity 


Conversion 


Micro Structure 






(g-PB/mmol-Nd.h) 


(%) 


cistt) 


transft) 


vinylM 


XffflB 


1 


792 


70.4 


97.4 


2.0 


0.6 


HJEW6 


2 


758 


67.4 


97.4 


1.4 


1.2 


KMI7 


5 


775 


68.9 


97.5 


1.5 


1.0 




10 


783 


69.6 


97.4 


1.7 


0.9 



a^^#:->^P^+-9-V=615g, ?JyIV=1 35g, DIBALH=2. 4mmol. 
BD=3. 75mmol, NdV 3 =0. 12mmol, DEAC=0. 36mmol, 
DIBALH-BD-NdV a -SjiUa>!!ft«ft(W->DEAC(±ai-C30«-MajS) 

* X IS 4 J 





ML-H4 


MnxlCT 4 


MwxiO"* 


Mw/Mn 


T- op 


T_ op /ML 




43 


9.1 


92.4 


10.1 


1,163 


27 


IM6 


44 


18.5 


158.9 


8.6 


1,200 


27.3 


3feKfl7 


32 


17.5 


87.4 


5.0 


294 


9.2 




31 


19.9 


74.8 


3.8 


161 


5.2 



★ ★ [«5 3 





Polymerization 


Activity 


Conversion 


Micro Structure 




Time(min) 


(g-PB/mmol-Nd.h) 


(%) 


cis(%) 


trans(H) 


vinyl(%) 




30 


1,100 


48.9 


97.6 


1.5 


0.9 




60 


775 


68.9 


97.5 


1.5 


1.0 




120 


492 


87.4 


97.8 


1.3 


0.9 



M#^:i'^n^*-9->=615g, BD=135g, DIBALH->BD-»NdV 3 (MSl?5^^fiE) 
DEAC(25#S&j£), DIBALH=2. 4mmol, BD=3. 75mmol, NdV a =0. 12mmol, 
DEAC=0. 36mmol, M^SS=60 o C, m£ttffl=mWl 



[g6] 







Mnx io -4 


Mwxio" 4 


Mw/Mn 


T-o B 


T_ CP /ML 




19 


15.2 


69.9 


4.61 


188 


9.9 




32 


17.5 


87.4 


4.99 


294 


9.2 




49 


24.3 


96.0 


3.96 


410 


8.4 



[0 0 6 9] 



[«7] 











Micro Structure 




Tempft) 


£-PB/mmol-Nd.h 


(%) 


cis(«) 


trans(X) 


vinylW 


MSA n 


40 


592 


52.6 


97.3 


1.7 


1.0 


SS»J12 


60 


792 


70.4 


97.4 


2.0 


0.6 


H3S6#J13 


80 


592 


52.6 


97.0 


2.1 


0.9 



m-&&#: *>^0^-y-l/=615g. BD=135g, 

DIBALH-*BD-»NdV3— DEAC(g;gT?30#$J5E) 

DIBALH=2. 4mmol, BD=3. 75mmol. NdV 3 =0. 12mmol. 
DEAC=0. 36mmol, 
Nd:DIBALH:CI= 1:20:3 

* * [a 8 J 





Mk 4 


MnX 10~ 4 


Mwx 10" 4 


vlw/Mr 


T-cp 


T_ cp /MI_ 


Mtffli 1 


37 


11.2 


111.6 


9.9 


1.255 




3Uk«ii2 


43 


9.1 


92.4 


10.1 


1.163 


27.0 




46 


11.5 


119.6 


10.4 


751 


16.3 





DIBALH/Nd 


Activity 


Conversion 


Micro Structure 




Molar Ratio 


[g-PB/mmol-Nd.h 


(%) 


obOO 


trans(K) 


vinyl(%) 


H»4 


20 


783 


69.6 


97.8 


1.3 


0.9 




30 


875 


77.8 


97.5 


1.7 


0.7 




40 


958 


B5.2 


97.2 


2.1 


0.7 




60 


892 


79.3 


96.7 


2.3 


1.0 



S#£#: ->?P'Mf+J->=615g, BD=135g, 

DIBALH^BD->NdV3^DEAC(^;ST?30$}-$Ii)t) 
NdV 3 =0. 12mmol, Nd:CI=1:3, BD=3. 75mmol, DEAC=0. 36mmol, 
DIBALH = £Il, E£S&=60°C, S£l$H=1ll#IBI, 

* ★ m 1 0 ] 





ML W 


Mnxio" 4 


Mwxio * 


Mw/Mn 


T-op 


T-op/ML 




44 


18.9 


157.0 


8.3 


1,296 


29.5 


£ite#ji5 


28 


13.5 


227.5 


16.9 


589 


21.0 




15 


13.4 


95.8 


7.2 


209 


13.9 


HWJ17 




7.6 


76.0 


10.0 







15 16 





Cl/Nd 


Activity 


^onversior 


Micro Structure 




Molar Ratio 


fe-PB/mmol-Nd.li; 


(%) 


ois(%) 


trans©) 


vinyl©) 




1 


192 


17.0 


95.3 


3.3 


1.4 




3 


783 


69.6 


97.8 


1.3 


0.9 




4 


675 


60.0 


97.7 


1.4 


0.9 


m»«2o 


5 


250 


22.2 


95.1 


2.7 


2.2 



M££tt:£'£ci'Mr+r:y=615g, BD=135g, 

DIBALH-BD-NdV3-OEAC-^Sr-30^Sifie 

NdV 3 =0. 12mmol, Nd:DIBALH= 1 :20, DIBALH = 2. 4mmol, 



BD=3. 75mmol, DEAC=3£Hj, 
[0074] * * [S 1 2 3 





ML I>4 


Mnxio 4 




Mw/Mn 




T_ op /ML 






7.1 


43.4 


6.1 






mmm™ 


44 


18.9 


157.0 


8.3 


1,296 


29.5 




43 


15.8 


166.0 


10.5 


1.476 


34.3 




20 


6.4 


148.9 


23.4 


1,327 


66.4 



[0075] » * [S 1 3 ] 





Nd Catalyst 


Activity 


Conversion 


Micro Structure 






(g-PB/mmol-Nd.h) 


(%) 


ohOQ 


trans(%) 


vinyl(%) 




NdVg 


1,833 


64.0 


97.1 


1.8 


1.1 


mmm22 


Nd(Oct) 3 


650 


22.7 


96.3 


2.2 


1.5 




Nd(Nap) 3 


117 


4.1 


94.1 


3.2 


2.7 



[0076] ★ ★ [« 1 4 ] 





MI_, H 


MnXlO -4 


MwX 10~ A 


Vlw/Mr 


T- op 


T- 0P /ML 


MM21 


40 


22.2 


95.1 


4.2 


220 


5.5 


Hj6fl|22 


17 


9.9 


68.7 


6.9 


77 


4.5 


mmmz3 




8.3 


9 £ 3 


11.1 







[Ell] 




4J002 AC031 AC032 AC042 
4J011 HA03 HB22 PA04 PA76 PC01 
4J015 DA05 DA14 
4J100 AS02P CAOl CA12 CA14 

DA09 DA24 DA40 FA08 FA30 

FA34 JA29 



